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Title of the Invention : OPTICAL RECORDING MEDIUM 

Translation of Column 1. lines 1 - 19 
[Claims] 
[Claim 1] 

An optical recording medium utilizing energy of an electromagnetic 
wave to perform recording and erasure, comprising a recording layer 
containing, as its principal component, a compound having a composition 
expressed as^ 

Ga x Sei x 

where 0.15 < x < 0.8 (atomic ratio). 
[Claim 2] 

The optical recording medium according to claim 1, wherein the 
recording layer satisfies a condition expressed as- 
kc < l.i; and 



where kc represents a value of an amplitude extinction coefficient in the 
crystalline state, and ka represents a value of the same in the amorphous 
state, the amplitude extinction coefficient being an optical constant. 
[Claim 3] 

The optical recording medium according to claim 1 or 2, formed by 
successively laminating a lower heat-resistant protective layer, a recording 
layer, an upper heat-resistant protective layer, and a reflection layer on a 
substrate, wherein an optical film thickness di' (= di x m) that is determined 
according to a thickness di and an index of refraction ni of the lower 
heat-resistant protective layer, and an optical film thickness &2 (= d2 x ni) 
that is determined according to a thickness d2 and an index of refraction n2 



ka > 0.7 



of the upper heat-resistant protective layer satisfy conditions expressed as- 
500m < di' < 500m + 4700 [A] 
500n 2 < d 2 ' < 500n 2 + 4250 [A], 

5 Translation of Column 2. line 44 - Column 3. line 23 
[0008] 

A recording layer of the present invention is made of, as its principal 
component, a material having a composition expressed as Ga x Sei x where x 
satisfies 0.15 < x 0.8 (atomic ratio). This recording layer may be formed by 
10 various gas-phase growing methods including vacuum vapor deposition, 
sputtering, plasma CVD, optical CVD, ion plating, electron beam vapor 
deposition, etc. Apart from the gas-phase growing methods, the wet 
r processes such as the sol-gel method can be used. The recording layer has 1 
; a thickness of 100 to 1200 A, preferably, 200 to 1000 A. In the case where / 
15 the thickness is less than 100 A, the light absorbing capability significantly I 
decreases, and the recording layer cannot perform the function as the 
recording layer. In the case where the thickness is more than 1300 A, it is \ 
\ impossible to achieve a disk configuration that provides a high reflectance \ 
and a high contrast. Furthermore, an energy band gap Eg of the recording / 
20 [ layer preferably is not less thatfi^O^^) This wide energy gap allows the / 
light transmittance to increase, thereby providing an increase in the [ 
reflectance by using optical interference. Furthermore, the value of the \ 
amplitude extinction coefficient in the crystalline state as an optical J 
constant of the recording layer desirably is not more than 1.1, more 
25 ^preferably, not more than 0.2. The value of the same in the amorphous 
state desirably is not less than 0.7, more preferably, not less than 1.0. By 
satisfying these conditions to increase a difference between the extinction 
coefficients in the amorphous state and in the crystalline state, the optical 
interference can be utilized under appropriate conditions, and hence, a layer 
30 configuration in which the reflectance in the crystalline state is great and 
that in the amorphous state is small can be obtained, with which an 
appropriate contrast can be obtained. Furthermore, since generally the 
transition to the amorphous state tends to occur most at an average 
coordination number of 2.45, it is desirable to select an appropriate 
35 composition that provides an average coordination number close to the 

above, namely, 2.45±0:6. By so doing, the transition to the amorphous state 



be easily achieved, which allows a high contrast to be achieved. 
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(54) OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PURPOSE: To obtain an optical recording medium high 
in reflectivity and contrast and enabling the many-time 
repetition of recording-erasure by low power by 
providing a recording layer based on a specific GaSe 
compsn. and utilizing energy of an electromagnetic wave 
to perform recording and erasure. 

CONSTITUTION: A lower heat-resistant protective layer 2, 
a recording layer 3, an upper heat-resistant protective 
layer 4 and a reflecting layer 5 are provided on a 
substrate and recording and erasure are performed by 
utilizing an electromagnetic wave. The recording layer 3 
is constituted based on a compsn. represented by 
GaxSe^x [wherein x is 0.15-0.8 (atom ratio)] and can 
be formed by a vacuum vapor deposition method, a 
sputtering method, a plasma CVD method, an ion plating 
method or an electron beam vapor deposition method and 
the thickness thereof is pref. set to 200-1 00&angst;. 
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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: ; 
PURPOSE: To obtain an optical recording medium high ; 
in reflectivity and contrast and enabling the many-time . 
repetition of recording-erasure by low power by providing j 
a recording layer based on a specific GaSe compsn. and j 
utilizing energy of an electromagnetic wave to perform j | 
recording and erasure. j ? 

CONSTITUTION: A lower heat-resistant protective layer I § 
2, a recording layer 3, an upper heat-resistant protective j % 
layer 4 and a reflecting layer 5 are provided on a f 
substrate and recording and erasure are performed by 
utilizing an electromagnetic wave. The recording layer 3 
is constituted based on a compsn. represented by 
GaxSe1-x [wherein x is 0.15-0.8 (atom ratio)] and can be 
formed by a vacuum vapor deposition method, a - 
sputtering method, a plasma CVD method, an ion plating method or an electron beam vapor 
deposition method and the thickness thereof is pref. set to 200-1 00&angst;. 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAABgaOMEDA407186541Pl.htm 7/8/04 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 08.06.2000 

[Date of sending the examiner's decision of 12.03.2002 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wvml9Jpdljpo.gojp/PAl/result/detail/main/w 7/8/04 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium characterized by having the record layer which uses as a 
principal component the constituent expressed with GaxSel-X (however, 0.15<=x<=0.8 (atomic ratio)) 
in the optical recording medium which performs record elimination using the energy of an 
electromagnetic wave. 

[Claim 2] The optical recording medium according to claim 1 characterized by satisfying kc<=l.l and 
the conditions which become ka>=0.7 when said record layer sets the value of kc and an amorphous 
phase to ka for the value of the crystal layer of the amplitude extinction coefficient which is an optical 
constant. 

[Claim 3] It comes to carry out the laminating of a lower thermal-resistance protective layer, a record 
layer, an up thermal-resistance protective layer, and the reflecting layer one by one on a substrate. 
Optical thickness d2' (=d2xn2) called for from the thickness d2 of optical thickness dl f (=dlxnl) called 
for from the thickness dl of said lower thermal-resistance protective layer and a refractive index nl and 
said up thermal-resistance protective layer and a refractive index n2 The optical recording medium 
according to claim 1 or 2 characterized by satisfying the following conditions. 
500nl<=dl'<=500nl+4700[**] 
500n2<=d2'<=500n2+4250[**] 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By irradiating an optical recording medium, especially a light beam, this 
invention makes a record layer ingredient produce a phase change, and is applied to a compact disk 
related equipment about the phase change form optical recording medium which can perform 
informational record and playback and can be rewritten. 
[0002] 

[Description of the Prior Art] The so-called phase change form optical recording medium using 
transition between a crystal-amorphous interphase or a crystal-crystal phase is well known as one of the 
optical-memory media in which record of an electromagnetic wave, especially the information by the 
exposure of a laser beam, playback, and elimination are possible. Since over-writing by the difficult 
single beam is especially possible for this phase change form optical recording medium also by optical 
MAG memory and it is simpler than the optical system by the side of a drive, that researches and 
developments are active recently. From the advantage that the same optical system can be used 
especially, the application as a compact disk (CD) whose rewriting is possible which it had in 
accordance with properties, such as a high reflection factor and high contrast, is expected. 
[0003] As a typical example of phase change form material for optical recording, the so-called 
chalcogen system alloy ingredients, such as germanium-Te, germanium-Te-Sn, germanium-Te-S, 
germanium- Se-S, germanium-Se-Sb, germanium-As-Se, In-Te, Se-Te, and Se-As, are raised as indicated 
by USP3530441 . Moreover, the proposal of the ingredient which added Au (JP,61-219692,A), Sn, Au 
(JP,61-270190,A), Pb (JP,62-19490,A), etc. in the germanium-Te system, the proposal of an ingredient 
(JP,62-73438,A, JP,63 -228433, A) which specified the presentation ratio of germanium-Te-Se-Sb and 
germanium-Te-Sb for the purpose of the improvement in repeatability ability of record/elimination are 
made for the purpose of the improvement in stability, high-speed crystallization, etc. 
[0004] However, the all are originally designed as a rewritable optical disc for code data files, and the 
present condition is that many properties of most demanded as a rewritable phase change form compact 
disk are unsatisfying. A reflection factor, contrast, and record sensibility serve as a problem of the 
utmost importance which solution should solve especially. A reflection factor and contrast were high 
from these situations, and record of high sensitivity and development of the record ingredient suitable 
for elimination were desired. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above situations, and a 
reflection factor and contrast are high and it aims at offering the phase change form optical recording 
medium in which rewriting in which the many times repeat of record-elimination is possible is possible 
by low power. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to this 
invention, in the optical recording medium which performs record elimination using the energy of an 
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electromagnetic wave, the optical recording medium characterized by having the record layer which 
uses as a principal component the constituent expressed with GaxSel-X (however, 0.15<=x<=0.8 
(atomic ratio)) is offered. Moreover, when said record layer sets the value of kc and an amorphous phase 
to ka for the value of the crystal layer of the amplitude extinction coefficient which is an optical constant 
in the above-mentioned configuration according to this invention, the optical recording medium 
characterized by satisfying kc<=l.l and the conditions which become ka>=0.7 is offered. According to 
this invention, it sets in the above-mentioned configuration. On a substrate Furthermore, a lower 
thermal-resistance protective layer, Optical thickness d2' (=d2xn2) called for from the thickness d2 of 
optical thickness dl' (=dlxnl) which comes to carry out the laminating of a record layer, an up thermal- 
resistance protective layer, and the reflecting layer one by one, and is called for from the thickness dl of 
said lower thermal-resistance protective layer and a refractive index nl, and said up thermal-resistance 
protective layer, and a refractive index n2 The optical recording medium characterized by satisfying the 
following conditions is offered. 
500nl<=d 1 '<=500nl +4700[* *] 
500n2<=d2'<=500n2+4250[**] 

[0007] This invention is explained based on an accompanying drawing below. Drawing 1 shows the 
example of a configuration of this invention. The lower thermal-resistance protective layer 2, the record 
layer 3, the up thermal -resistance protective layer 4, and the reflecting layer 5 are formed on the 
substrate 1 . Of course, various deformation, such as not being limited only to this example of a 
configuration and preparing a environmental protection layer on a reflecting layer 5, and modification 
are possible for this invention. 

[0008] The record layer of this invention is constituted considering the constituent expressed with 
GaxSel-X (however, 0.15<=x<=0.8 (atomic ratio)) as a principal component. This record layer can be 
formed with various vapor growth, for example, vacuum evaporation technique, the sputtering method, a 
plasma-CVD method, an optical CVD method, the ion plating method, electron beam vacuum 
deposition, etc. A wet process like sol-gel methods other than vapor growth is also applicable. As 
thickness of a record layer, it is good to consider [ 100- 1200 A ] as 200- 1000 A suitably. When the 
thickness of a record layer is thinner than 100 A, light absorption ability falls remarkably and stops 
playing a role of a record layer. When thicker than 13 00 A, it becomes impossible moreover, to take a 
disk configuration with high reflection-factor and contrast. Moreover, as for the energy band gap Eg of a 
record layer, it is desirable thaUtis 1 .OeV or more^Jhe permeability of light goes up by this energy gap 
being large, and it becomes possible-by-using-optical interference to make a reflection factor high. 
Moreover, in a record layer, as for the value kc of the crystal phase of the amplitude extinction 
coefficient which is an optical constant, it is [ 1.1 or less ] preferably desirable that it is 0.2 or less, and, 
as for the value ka of an amorphous layer, it is [ 0.7 or more ] preferably desirable that it is 1.0 or more. 
These conditions are fulfilled, optical interference can be used on suitable conditions by enlarging the 
difference of the value of the extinction coefficient of an amorphous phase and a crystal phase, the 
reflection factor of a crystal phase is large, and it is possible to acquire suitable contrast by lamination 
with the small reflection factor of an amorphous phase. Moreover, if it is desirable to choose a suitable 
presentation so that the coordination number near this value, i.e., the coordination number of 2.45**0.6, 
may be taken and it does in this way in order that amorphous-ization may generally tend to break out 
with the average coordination number 2.45, it will become easy to make it amorphous and high contrast 
will be acquired in connection with it. 

[0009] The heat-resistant protective layer of the lower part and the upper part can be formed with 
various vapor growth, for example, vacuum evaporation technique, the sputtering method, a plasma- 
CVD method, an optical CVD method, the ion plating method, electron beam vacuum deposition, etc. 
Moreover, the impurity may be included if needed. However, the melting point of a heat-resistant 
protective layer needs to be higher than the melting point of a record layer. 

[0010] As main roles which a lower thermal-resistance protective layer plays, there are effectiveness of 
securing thermal resistance, and optical effectiveness of using interference and using incident light and 
the reflected light efficiently. As an ingredient of a lower thermal-resistance protective layer, although 
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the mixture of ZnS and Si02 etc. can be used, for example, it is not limited to this. Moreover, an up 
thermal-resistance protective layer performs the role which misses heat to a reflecting layer. As an 
ingredient of an up thermal-resistance protective layer, although alumimium nitride, the mixture of ZnS 
and Si02, etc. can be used, for example, it is not limited to this. If it says from a heat-resistant 
viewpoint, in a too thin heat-resistant protective layer, superfluous heat will get across to the adjoining 
substrate and layer. If it is not 50 A or more when the layer which the minimum thickness mainly 
becomes from alumimium nitride or the mixture of ZnS and Si02 as 500A and an up thermal-resistance 
protective layer when the layer which mainly consists of mixture of ZnS and Si02 as a lower thermal- 
resistance protective layer is used for example, is used, it will become impossible for this reason, to 
achieve that function. 

[001 1] Moreover, if it says from an optical viewpoint, the optical conditions that n, then thickness are 
the same with the period in every lambda/4n will appear the refractive index of lambda and a heat- 
resistant protective layer in the wavelength of the electromagnetic wave to be used. Therefore, if the 
optimal minimum thickness is set to dOandn, it is. dO+m- (lambda/4n) (m= 1, 2, 3 ...) .... (I) 
It is alike, and it follows and optimum conditions are acquired. However, if a heat-resistant protective 
layer is too thick, it will lifting-come to be easy of exfoliation of an interface, and a strain. Since it bears 
the role which misses heat to a reflecting layer, and surplus heat will be accumulated in a record layer, 
the record elimination property as a disk will deteriorate and it will cause layer separation, mass transfer, 
etc. if especially an up thermal-resistance protective layer has this too thick, it is not desirable. As for 2 
and an up thermal-resistance protective layer, as for a lower thermal-resistance protective layer, 1 serves 
as [ m in a formula (I) ] the optimal thickness from these situations. Since the optical recording medium 
of this invention is related with the compact disk whose rewriting is possible, it should just consider m- 
(lambda/4n) with a wavelength of 760-840nm. Therefore, when thickness of a lower thermal-resistance 
protective layer is set to dl and a refractive index is set to nl, as for the optical thickness dl f (=dlxnl), it 
is desirable to satisfy the following conditions. 
500nl<=dr<=500nl+4700[**] 

Moreover, when thickness of an up thermal-resistance protective layer is set to d2 and a refractive index 
is set to n2, as for the optical thickness d2' (=d2xn2), it is desirable to satisfy the following conditions. 
50n2<=d2*<=50n2+4250[**] 

[0012] The ingredient of a substrate is resin, glass, or the ceramics, and a resin substrate is usually 
suitable for it in respect of a moldability and cost. Although polycarbonate resin, acrylic resin, an epoxy 
resin, polystyrene resin, acrylonitrile styrene copolymer resin, polyethylene resin, polypropylene pilin 
resin, silicone system resin, fluorine system resin, ABS plastics, urethane resin, etc. are raised as an 
example of representation of resin, polycarbonate resin and acrylic resin are desirable in respect of 
workability, an optical property, etc. 

[0013] As a reflecting layer, metallic materials, such as aluminum, Au, and Ag, the alloy 0 f ********, 
etc. can be used. Such a reflecting layer can be formed with various vapor growth, for example, vacuum 
evaporation technique, the sputtering method, a plasma-CVD method, an optical CVD method, the ion 
plating method, electron beam vacuum deposition, etc. 

[0014] Moreover, when the wavelength of a use electromagnetic wave of the optical recording medium 
of this invention is 760-840mm, as for the Records Department and the non- Records Department, it is 
desirable [ the reflective section of the sheep Records Department ] that contrast is 60% or more 70% or 
more. 

[0015] Furthermore, when carrying out record, elimination, and playback using the optical recording 
medium of this invention, the relative velocity of an optical recording medium and the electromagnetic 
wave beam spot is equivalent in the less than linear velocity/[ s and ] at the time of playback of a 
compact disk, 1.2 or more m/s i.e., 1.4m, or it is desirable that it is the integral multiple. 
[0016] 

[Example] Hereafter, although an example explains this invention concretely, this example does not 
restrict this invention at all. 

[0017] [Example 1] The laminating of ZnS-Si02 (700A), Ga0.5Se0.5 (870A), alumimium nitride 
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(1 100 A), and Ag (700) was carried out in the spatter one by one on the polycarbonate substrate with a 
groove of 120mmphi, ultraviolet-rays hardening resin was applied on it, and the optical disk was 
produced. The optical constants of Ga0.5Se0.5 were n= 1.755 and k= 0.142 at the Records Department 
at n= 2.297, k= 0.758, and the non-Records Department. ZnS-SiO two-layer optical constants were n= 
2.0 and k**0. Moreover, the heat-resistant protection layer membrane thickness dependency of the 
reflection factor in the mirror section (part without a group) obtained by this disk configuration, the 
upper part of contrast, and each lower part was separately searched for by the simulation. The result is 
shown in drawing 2 and drawing 3 . Up thermal-resistance protection layer membrane thickness and 
lower thermal-resistance protection layer membrane thickness are set as the above-mentioned value 
based on the result of drawing 2 and drawing 3 . 

[0018] Under above-mentioned disk linear velocity 1.2 m/s and playback light power l.OmW, the 
semiconductor laser wavelength of 780nm, and objective lens NA=0.5 conditions, it initialized until the 
reflection factor was saturated. This obtained 70% of reflection factors. When the record power in an 
exaggerated write mode, elimination power, CNR, an elimination ratio, and the contrast calculated from 
the reflection factor of record before and the back were investigated, that sufficient contrast is acquired 
broke by the power field in which sufficient CNR and a sufficient elimination ratio are obtained. 
[0019] 

[Effect of the Invention] According to this invention, since it considered as said configuration, it 
becomes possible to offer a reflection factor and the phase change form optical recording medium which 
attains the improvement in fast of contrast. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] By irradiating an optical recording medium, especially a light beam, this 
invention makes a record layer ingredient produce a phase change, and is applied to a compact disk 
related equipment about the phase change form optical recording medium which can perform 
informational record and playback and can be rewritten. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] The so-called phase change form optical recording medium using 
transition between a crystal-amorphous interphase or a crystal-crystal phase is well known as one of the 
optical-memory media in which record of an electromagnetic wave, especially the information by the 
exposure of a laser beam, playback, and elimination are possible. Since over-writing by the difficult 
single beam is especially possible for this phase change form optical recording medium also by optical 
MAG memory and it is simpler than the optical system by the side of a drive, that researches and 
developments are active recently. From the advantage that the same optical system can be used 
especially, the application as a compact disk (CD) whose rewriting is possible which it had in 
accordance with properties, such as a high reflection factor and high contrast, is expected. 
[0003] As a typical example of phase change form material for optical recording, the so-called 
chalcogen system alloy ingredients, such as germanium-Te, germanium-Te-Sn, germanium-Te-S, 
germanium-Se-S, germanium-Se-Sb, germanium-As-Se, In-Te, Se-Te, and Se-As, are raised as indicated 
by USP3530441. Moreover, the proposal of the ingredient which added Au (JP,61-219692,A), Sn, Au 
(JP,61-270190,A), Pb (JP,62-19490,A), etc. in the germanium-Te system, the proposal of an ingredient 
(JP,62-73438,A, JP,63-228433,A) which specified the presentation ratio of germanium-Te-Se-Sb and 
germanium-Te- Sb for the purpose of the improvement in repeatability ability of record/elimination are 
made for the purpose of the improvement in stability, high-speed crystallization, etc. 
[0004] However, the all are originally designed as a rewritable optical disc for code data files, and the 
present condition is that many properties of most demanded as a rewritable phase change form compact 
disk are unsatisfying. A reflection factor, contrast, and record sensibility serve as a problem of the 
utmost importance which solution should solve especially. A reflection factor and contrast were high 
from these situations, and record of high sensitivity and development of the record ingredient suitable 
for elimination were desired. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, since it considered as said configuration, it 
becomes possible to offer a reflection factor and the phase change form optical recording medium which 
attains the improvement in fast of contrast. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above situations, and a 
reflection factor and contrast are high and it aims at offering the phase change form optical recording 
medium in which rewriting in which the many times repeat of record-elimination is possible is possible 
by low power. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to this 
invention, in the optical recording medium which performs record elimination using the energy of an 
electromagnetic wave, the optical recording medium characterized by having the record layer which 
uses as a principal component the constituent expressed with GaxSel-X (however, 0.15<=x<=0.8 
(atomic ratio)) is offered. Moreover, when said record layer sets the value of kc and an amorphous phase 
to ka for the value of the crystal layer of the amplitude extinction coefficient which is an optical constant 
in the above-mentioned configuration according to this invention, the optical recording medium 
characterized by satisfying kc<=l.l and the conditions which become ka>=0.7 is offered. According to 
this invention, it sets in the above-mentioned configuration. On a substrate Furthermore, a lower 
thermal-resistance protective layer, Optical thickness d2' (=d2xn2) called for from the thickness d2 of 
optical thickness dl' (=dlxnl) which comes to carry out the laminating of a record layer, an up thermal- 
resistance protective layer, and the reflecting layer one by one, and is called for from the thickness dl of 
said lower thermal-resistance protective layer and a refractive index nl, and said up thermal-resistance 
protective layer, and a refractive index n2 The optical recording medium characterized by satisfying the 
following conditions is offered. 
500nl<=dl'<=500nl+4700[**] 
500n2<=d2'<=500n2+4250[**] 

[0007] This invention is explained based on an accompanying drawing below. Drawing 1 shows the 
example of a configuration of this invention. The lower thermal-resistance protective layer 2, the record 
layer 3, the up thermal-resistance protective layer 4, and the reflecting layer 5 are formed on the 
substrate 1 . Of course, various deformation, such as not being limited only to this example of a 
configuration and preparing a environmental protection layer on a reflecting layer 5, and modification 
are possible for this invention. 

[0008] The record layer of this invention is constituted considering the constituent expressed with 
GaxSel-X (however, 0.15<=x<=0.8 (atomic ratio)) as a principal component. This record layer can be 
formed with various vapor growth, for example, vacuum evaporation technique, the sputtering method, a 
plasma-CVD method, an optical CVD method, the ion plating method, electron beam vacuum 
deposition, etc. A wet process like sol-gel methods other than vapor growth is also applicable. As 
thickness of a record layer, it is good to consider [ 100-1200A ] as 200- 1000 A suitably. When the 
thickness of a record layer is thinner than 100A, light absorption ability falls remarkably and stops 
playing a role of a record layer. When thicker than 1300A, it becomes impossible moreover, to take a 
disk configuration with high reflection factor and contrast. Moreover, as for the energy band gap Eg of a 
record layer, it is desirable that it is l.OeV or more. The permeability of light goes up by this energy gap 
being large, and it becomes possible by using optical interference to make a reflection factor high. 
Moreover, in a record layer, as for the value kc of the crystal phase of the amplitude extinction 
coefficient which is an optical constant, it is [ 1.1 or less ] preferably desirable that it is 0.2 or less, and, 
as for the value ka of an amorphous layer, it is [ 0.7 or more ] preferably desirable that it is 1 .0 or more. 
These conditions are fulfilled, optical interference can be used on suitable conditions by enlarging the 
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difference of the value of the extinction coefficient of an amorphous phase and a crystal phase, the 
reflection factor of a crystal phase is large, and it is possible to acquire suitable contrast by lamination 
with the small reflection factor of an amorphous phase. Moreover, if it is desirable to choose a suitable 
presentation so that the coordination number near this value, i.e., the coordination number of 2.45**0.6, 
may be taken and it does in this way in order that amorphous-ization may generally tend to break out 
with the average coordination number 2.45, it will become easy to make it amorphous and high contrast 
will be acquired in connection with it. 

[0009] The heat-resistant protective layer of the lower part and the upper part can be formed with 
various vapor growth, for example, vacuum evaporation technique, the sputtering method, a plasma- 
CVD method, an optical CVD method, the ion plating method, electron beam vacuum deposition, etc. 
Moreover, the impurity may be included if needed. However, the melting point of a heat-resistant 
protective layer needs to be higher than the melting point of a record layer. 

[0010] As main roles which a lower thermal-resistance protective layer plays, there are effectiveness of 
securing thermal resistance, and optical effectiveness of using interference and using incident light and 
the reflected light efficiently. As an ingredient of a lower thermal-resistance protective layer, although 
the mixture of ZnS and Si02 etc. can be used, for example, it is not limited to this. Moreover, an up 
thermal-resistance protective layer performs the role which misses heat to a reflecting layer. As an 
ingredient of an up thermal-resistance protective layer, although alumimium nitride, the mixture of ZnS 
and Si02, etc. can be used, for example, it is not limited to this. If it says from a heat-resistant 
viewpoint, in a too thin heat-resistant protective layer, superfluous heat will get across to the adjoining 
substrate and layer. If it is not 50 A or more when the layer which the minimum thickness mainly 
becomes from alumimium nitride or the mixture of ZnS and Si02 as 500A and an up thermal-resistance 
protective layer when the layer which mainly consists of mixture of ZnS and Si02 as a lower thermal- 
resistance protective layer is used for example, is used, it will become impossible for this reason, to 
achieve that function. 

[001 1] Moreover, if it says from an optical viewpoint, the optical conditions that n, then thickness are 
the same with the period in every lambda/4n will appear the refractive index of lambda and a heat- 
resistant protective layer in the wavelength of the electromagnetic wave to be used. Therefore, if the 
optimal minimum thickness is set to dOandn, it is. dO+m- (lambda/4n) (m= 1, 2, 3 ...).... (I) 
It is alike, and it follows and optimum conditions are acquired. However, if a heat-resistant protective 
layer is too thick, it will lifting-come to be easy of exfoliation of an interface, and a strain. Since it bears 
the role which misses heat to a reflecting layer, and surplus heat will be accumulated in a record layer, 
the record elimination property as a disk will deteriorate and it will cause layer separation, mass transfer, 
etc. if especially an up thermal-resistance protective layer has this too thick, it is not desirable. As for 2 
and an up thermal-resistance protective layer, as for a lower thermal-resistance protective layer, 1 serves 
as [ m in a formula (I) ] the optimal thickness from these situations. Since the optical recording medium 
of this invention is related with the compact disk whose rewriting is possible, it should just consider m- 
(lambda/4n) with a wavelength of 760-840nm. Therefore, when thickness of a lower thermal-resistance 
protective layer is set to dl and a refractive index is set to nl, as for the optical thickness dl' (=dlxnl), it 
is desirable to satisfy the following conditions. 
500n 1 <=d 1 '<=500n 1 +4700[* *] 

Moreover, when thickness of an up thermal-resistance protective layer is set to d2 and a refractive index 
is set to n2, as for the optical thickness d2 f (=d2xn2), it is desirable to satisfy the following conditions. 
50n2<=d2'<=50n2+4250[* *] 

[0012] The ingredient of a substrate is resin, glass, or the ceramics, and a resin substrate is usually 
suitable for it in respect of a moldability and cost. Although polycarbonate resin, acrylic resin, an epoxy 
resin, polystyrene resin, acrylonitrile styrene copolymer resin, polyethylene resin, polypropylene pilin 
resin, silicone system resin, fluorine system resin, ABS plastics, urethane resin, etc. are raised as an 
example of representation of resin, polycarbonate resin and acrylic resin are desirable in respect of 
workability, an optical property, etc. 

[0013] As a reflecting layer, metallic materials, such as aluminum, Au, and Ag, the alloy of 
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etc. can be used. Such a reflecting layer can be formed with various vapor growth, for example, vacuum 
evaporation technique, the sputtering method, a plasma-CVD method, an optical CVD method, the ion 
plating method, electron beam vacuum deposition, etc. 

[0014] Moreover, when the wavelength of a use electromagnetic wave of the optical recording medium 
of this invention is 760-840mm, as for the Records Department and the non-Records Department, it is 
desirable [ the reflective section of the sheep Records Department ] that contrast is 60% or more 70% or 
more. 

[0015] Furthermore, when carrying out record, elimination, and playback using the optical recording 
medium of this invention, the relative velocity of an optical recording medium and the electromagnetic 
wave beam spot is equivalent in the less than linear velocity/[ s and ] at the time of playback of a 
compact disk, 1.2 or more m/s i.e., 1.4m, or it is desirable that it is the integral multiple. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EXAMPLE 

[Example] Hereafter, although an example explains this invention concretely, this example does not 
restrict this invention at all. 

[0017] [Example 1] The laminating of ZnS-Si02 (700A), Ga0.5Se0.5 (870A) 5 alumimium nitride 
(1 100 A), and Ag (700) was carried out in the spatter one by one on the polycarbonate substrate with a 
groove of 1 20mmphi, ultraviolet-rays hardening resin was applied on it, and the optical disk was 
produced. The optical constants of Ga0.5Se0.5 were n= 1.755 and k= 0.142 at the Records Department 
at n= 2.297, k= 0.758, and the non-Records Department. ZnS-SiO two-layer optical constants were n= 
2.0 and k**0. Moreover, the heat-resistant protection layer membrane thickness dependency of the 
reflection factor in the mirror section (part without a group) obtained by this disk configuration, the 
upper part of contrast, and each lower part was separately searched for by the simulation. The result is 
shown in drawing 2 and drawing 3 . Up thermal-resistance protection layer membrane thickness and 
lower thermal-resistance protection layer membrane thickness are set as the above-mentioned value 
based on the result of drawing 2 and drawing 3 . 

[0018] Under above-mentioned disk linear velocity 1.2 m/s and playback light power 1.0m W, the 
semiconductor laser wavelength of 780nm, and objective lens NA=0.5 conditions, it initialized until the 
reflection factor was saturated. This obtained 70% of reflection factors. When the record power in an 
exaggerated write mode, elimination power, CNR, an elimination ratio, and the contrast calculated from 
the reflection factor of record before and the back were investigated, that sufficient contrast is acquired 
broke by the power field in which sufficient CNR and a sufficient elimination ratio are obtained. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the sectional view showing the example of a configuration of the optical recording 
medium by this invention in ** type. 

[Drawing 2] It is drawing showing a reflection factor and the up thermal-resistance protection layer 
membrane thickness dependency of contrast. 

[Drawing 3] It is drawing showing a reflection factor and the lower thermal-resistance protection layer 
membrane thickness dependency of contrast. 
[Description of Notations] 

1 Substrate 

2 Lower Thermal-Resistance Protective Layer 

3 Record Layer 

4 Up Thermal-Resistance Protective Layer 

5 Reflecting Layer 

[Translation done.] 
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DRAWINGS 



Drawing 11 



[Drawing 2] 
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